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(54) DIRECT CONTACT TYPE METHANOL FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the lowering of output due to the crossover of methanol of a 
negative electrode with a positive electrode, and provide stabilized high output for a long time by using 
a catalyst, which selectively and electrochemically reduce oxygen, for positive electrode, and using a 
catalyst, which electrochemically oxidizes methanol, for negative electrode. 

SOLUTION: A positive electrode is provided with a catalyst formed of carbon carrying gold and silver, 
which selectively and electrochemically reduce oxygen, or an alloy having at least one of gold and 
silver, or the mixture thereof, and a negative electrode is provided with a catalyst, which 
electrochemically oxidizes methanol, so as to form a direct contact type methanol fuel cell. With this 
structure, even in the case where a crossover that methanol as a fuel of the negative electrode is 
moved to the positive electrode as an opposite electrode through the electrolyte is generated, since 
the catalyst of the positive electrode is inert to methanol for electrochemical oxidization, the only 
electrochemical reduction of oxygen is performed, and electrochemical oxidization of methanol is not 
performed. Lowering of output due to the crossover is thereby prevented. 
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* NOTICES ♦ 

JPO and NCIPZ are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The direct mold methanol fuel cell characterized by coming to have the positive electrode which 
has the catalyst which carries out electrochemical reduction of the oxygen selectively, and the negative 
electrode which has the catalyst which carries out electrochemical oxidation of the methanol. 
[Claim 2] The direct mold methanol fuel cell according to claim 1 characterized by being these [ the carbon 
with which the catalyst of a positive electrode supported the alloy which has either / at least / the carbon 
which supported gold or silver, gold or silver, or ] one sorts, or two sorts or more of mixture. 
[Claim 3] The direct mold methanol fuel cell according to claim 1 characterized by the catalysts of a 
positive electrode being these [ which have either / at least / a gold dust object, silver fine particles, carbon 
fine particles, gold or silver / these / the alloy-powder object or ] one sorts, or two sorts or more of mixture. 
[Claim 4] The direct mold methanol fuel cell according to claim 1, 2, or 3 characterized by an electrolyte 
being a solid-state poly membrane. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the methanol which is a fuel with a negative electrode to the 

direct mold methanol fuel cell which oxidizes directly and electrochemically. 

[0002] 

[Description of the Prior Art] The fiiel cell (FC) carried in current and an electric vehicle has the polymer 
electrolyte fuel cell (PEFC) in use which uses a solid-state poly membrane for an electrolyte, and the most 
uses pxire hydrogen for a fuel. However, although pure hydrogen is stored with a bomb or a hydrogen 
storing metal alloy, considering the tooth space and load limits when in the car was restricted, there is a 
problem in utilization. Then, an energy density is high also weight-wise and in volume, and that handling 
also uses an easy methanol as a fuel has attracted attention. 

[0003] In order to use this methanol as a fuel, there are an indirect mold to which send into a fuel cell and an 
electrochemistry target is made to react after reforming a methanol in hydrogen, and a direct mold which the 
methanol of a liquid is sent [ mold ] into a fuel cell as it is, and makes it react to an electrochemistry target. 
Since a direct mold can simplify equipment compared with an indirect mold, it is suitable as a fiiel cell for 
electric vehicle loading. 

[0004] A direct mold methanol fuel cell consists of a positive electrode, a negative electrode, and an 
electrolyte inserted among them. There are a thing using the alkaline electrolytic solutions, such as what 
uses the acid electrolytic solutions, such as a sulfuric-acid water solution, and a potassiimi hydroxide, and a 
thing using a solid-state poly membrane in an electrolyte further. As a catalyst of a positive electrode, the 
carbon fine particles which supported Pt are a catalyst of a negative electrode. The carbon fine particles 
which supported Pt or Pt-Ru are used. 

[0005] In a direct mold methanol fuel cell, oxygen reduction in air is performed by the positive electrode, 
and oxidation of the methanol of a liquid is electrochemically performed by the negative electrode. The 
reaction formula is shown below. 

positive-electrode: - 3/202+6H++6e->3H20 negative-electrode: - CH3 OH+H2 - 0->C02+6H-M-6e- 
total reaction: - CH30H+3/202+H20->C02+3H20 ~ [Problem(s) to be Solved by the Invention] 
However, it has the problem that this direct mold fuel cell has the low output of a cell. It originates in the so- 
called crossover which the methanol of a negative electrode moves to the positive electrode which is a 
coxmter electrode through an electrolyte. It is a kind of chemical short circuit intrinsically, the 
electrochemical oxidation of a methanol arises in electrochemistry reduction and coincidence of oxygen 
with a positive electrode, and the crossover of the methanol which is a fuel reduces an output remarkably. 
This is because the catalyst used for the positive electrode of the conventional direct mold methanol fuel cell 
is activity also in the electrochemical oxidation of a methanol at the electrochemical reduction and 
coincidence of oxygen (M. 156 P.Hogrth, a platinum metals review, 40 (4), 1996). However, about a 
concrete configuration, reference is not made at all. 
[0006] 

[Means for Solving the Problem] this invention person then, by considering as the direct mold methanol fuel 
cell equipped with the negative electrode which has the catalyst which carries out electrochemical oxidation 
of the methanol for the catalyst which carries out electrochemical reduction of the oxygen to a positive 
electrode selectively by inquiring wholeheartedly to a negative electrode The carbon which supported the 
alloy which has either [ at least ] the carbon which made it possible to prevent decline in the output by 
crossover, and effectiveness, and supported gold or silver fdrther, gold or silver. Or a gold dust object, silver 
fine particles, carbon fine particles or gold, the alloy-powder object that has at least silver one side. Or for 
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the electrochemical reduction of oxygen, to being activity, since these one sorts or two sorts or more of 
mixture was inactive, it foimd out that it was suitable as a catalyst of the positive electrode of the direct 
mold fuel cell of this invention at the electrochemical oxidation of a methanol. 
[0007] 

[Embodiment of the Invention] Even if the crossover which the methanol which is the fuel of a negative 
electrode by considering as a direct mold methanol fuel cell equipped with the catalyst which carries out 
electrochemical oxidation of the methanol for the catalyst which carries out electrochemical reduction of the 
oxygen to a positive electrode selectively to a negative electrode moves to the positive electrode which is a 
coimter electrode through an electrolyte arises, since the catalyst of a positive electrode is inactive at the 
electrochemical oxidation of a methanol, only electrochemical reduction of oxygen is performed and 
electrochemical oxidation of a methanol is not performed. Therefore, lowering of the output by crossover 
does not arise. 

[0008] In addition, "the catalyst which carries out electrochemical reduction of the oxygen selectively" in 
this invention means the foUowdng 1 or 2. 1 : The catalyst to which only oxygen is returned 
electrochemically. 2: The catalyst whose amoimt of electrochemical reduction of oxygen is a minute amount 
very much compared with the amount of electrochemical oxidation of a methanol although the 
electrochemical oxidation of a methanol is also produced in the electrochemical reduction and coincidence 
of oxygen. 

[0009] Moreover, the shape of fibrous, a globular shape, and a flake etc. may be raised, and the carbon in 
this invention may be fine particles, and may be a sintered compact etc., and it is not restricted to these, 
either. 
[0010] 

[Example] Hereafter, a suitable example explains this invention. 

[001 1] As an electrolyte, the solid-state poly membrane (the Du Pont make, the perfluoro sulfonic acid film 
and Nafion-1 17) was chosen, a catalyst electrode-zygote used as the negative electrode the porous carbon 
paper which applied the catalyst mixture of the carbon catalyst and the PTFE powder which used as the 
positive electrode the porous carbon paper which applied catalyst mixture with the solution (the Aldrich 
make, Nafion solution) which consists of the same presentation as the carbon catalyst and the PTFE fine 
particles which supported gold, and a solid-state poly membrane, and supported platinum, and it boiled and 
carried out the hotpress to both sides of a solid-state poly membrane, and it created it in them. Here, 
acetylene black was used for carbon. 

[0012] Thus, the fuel cell was constructed using the obtained catalyst electrode-zygote, and delivery and its 
property with the passage of time were investigated [ air ] for the methanol to the positive electrode at the 
negative electrode. The property with the passage of time was investigated on conditions with the same said 
of the conventional fuel cell which used as the positive electrode the porous carbon paper which applied 
catalyst mixture with the solution which consists of the presentation same as a comparison as the carbon 
catalyst and PTFE fine particles which supported platinum, and a solid-state poly membrane. 
[0013] In drawing 1 , A is the cell property of the example concerning this invention, and B is the 
conventional cell property. 
[0014] Here, a test condition is shown below. 

[0015] discharge current: — 200mA[/cm ] 2 positive-electrode supply: — the terminal voltage of a 
conventional-type methanol fuel cell is falling with time by crossover of the positive electrode of the 
methanol of a negative electrode fi-om air, a 5kg/cm2G negative-electrode:methanol 50vol.% water solution, 
and ordinary pressure operating temperature: 80-degree-C drawing 1. This is because the carbon catalyst 
which supported the platinum of a positive electrode is activity in the electrochemical oxidation of a 
methanol at the electrochemical reduction and coincidence of oxygen. 

[0016] On the other hand, it turns out that the direct mold methanol fuel cell by this invention is stable, 
without terminal voltage falling with time. Although this has produced the crossover of a methanol also in 
the fuel cell by this invention, and the carbon catalyst which supported the gold of a positive electrode is 
activity at the electrochemical reduction of oxygen, it is because it is inactive at the electrochemical 
oxidation of a methanol. 
[0017] 

[Effect of the Invention] As mentioned above, the direct mold methanol fuel cell concerning this invention 
is characterized by coming to have the positive electrode which has the catalyst which carries out 
electrochemical reduction of the oxygen selectively, and the negative electrode which has the catalyst which 
carries out electrochemical oxidation of the methanol. Lowering of the output by the crossover to the 
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positive electrode of the methanol of a negative electrode did not arise, but this configuration enabled it to 

obtain the high power stabilized for a long period of time. 

[0018] Therefore, it is size at a contributing-on industry emergency. 



[Translation done,] 
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DRAWINGS 



[Drawing IJ 




0 




0 



5 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/30/2006 



(l9)H*a#l^/r (JP) 



02) J|# ^ # (A) 



#p3|iii-7964 

(43)4:^MB ^ricll¥(1999) 1^120 



(51) Intel.* 
HOIM 4/90 
8/06 
8/10 



F I 

HOlM 4/90 
8/06 
8/10 



B 
A 





f$e¥9- 170951 


(71)UKA 


000004282 












1^*359^(1997) 6 ^12B 




jftiit)frjft«rfi ft gw#KB/ m%;^gwr 






(72)56M# 





















(54) ^mo^mi m.^:*'^y-)^n^ 

(57) 

1). 



0.6 
0.5 




■A 
-B 



'05.10,18 



SEARCH REPORT 



(2) 



i^g§2jiii -007964 



[is*a3] iEffi(7:)fitjiSA<. ^taft. ist»i*. *-7t^ 

[000 1] 20 
^ y (:: g|-r t <7> r- fe S o 

[0 0 0 2] 

[0 0 0 3] co^"^ y—)\^^mntLxmi^^iz{t. 

MirA^fe-So itttSfi. rBlJSSlzit-<T3£MA^*iK<br 
-So 40 

[0 0 0 4] it}gs>^y-;ugi^a^feii. iE^s<tm 

^ib:^'J':7A36:ii:a)7;u:^'J1±m^iS^ffit>-5t<7). ^ 

r(i PtXliPt-Ru$g}tLfc:^-7t?>t»tt:*<mi^t>iiT 
[0 0 0 5] it}gS>«^y-;u^^mjferMi. lEtsr*^ 



iE<l : 3/202+ 6 H*+ 6 e--»3H20 
: CH30H+H2O-^CO2+6H*+6e- 
i^SEB : GH30H+3/202+H20-^G02 4-3H20 
[«B^)!)<«S*Lc*:5i!:-r€»SS] L;b^L>a*<i=,. ZtDIff 

m^^b^STct (^B#(cy ^ y -;ua>mm^b!¥iWK<b3&<^ 

(DS^-(b^WS7c*hl53^iry ^ y — ;ua5ma^b^6*JK<b 
fct5Sttie&5fcift>T-fcS (M.P.Hogrth. r^^i-mX 

■Ura- 40(4). 156. 1996) o LA^L. :i:tt;M35:«J« 
^COl^T^i^^:lC^,W&*tlTt^^^t^o 

[0 0 0 6] 

MTc-r-g)®*!^. mai^y^y-^u^mfv^b^ws<b-r 
^ttjii$^-r^affi*fii^t=in$My^y-;u«8iHffiJ!i2 

Lfc:^— /K>X(i^ t. L < liJga>{i>>S < ^ 

7t^>»<*t L<Ii^. igCD'>5^j:< t-:^^=&-r^^* 
t»(*. Xliil^xib iatiU<li2aja-tC7);l^!|^;!)^ ® 

ig(Da^{b^Ma7ci:i(*Stt-eft^a)i^St J -;u 
cDa^^b^WK^blc(i:i^,mr*fe^fc46. *^B^(7)itJg 

[0 0 0 7] 

[^B^(D||JS(7)ff^^] iEll(r^^^il^&<]|cli^<b^fi«J 

S7c-r^®$s^. aiii::y ^y'-^^^mm^b^¥:WM^b-r 
'&fti^l£^ fii^ mtg My ^ y -;u!i«*4m/^ i: -r - <t 
<i:y. afiiG)«3^-c?fe-sy^y-;u;!i<«»M$iior« 

ll(DMiS/)<y ^ y -;uo)mm^b^WK^bic(i^jSttr-fe 

-sfci^). K5g(7>ffiftibi^Ma5u(Di^A<^7nf*^4x. y^y 
[0 0 0 8] Jtffc\ *^0^icfcMt^ rMfs^a^wi^m 

-So 1 :^^<0^)b<m^ibJ¥:Wlca7C^?+t^ffltitJ^o 2 : 

mmcom^it^^&Tttmmizy' ^ y -^uo^m^^b^w 
Kibt^i:^*^ s*(Daa<bJ*Ma5ca*<y ^y-;u 

(Dmm<b^6*jM^bM!:ia:^rllAft>-CSfefiT-fc'5MliSo 
[0 0 0 9] *«B^|::fclt-5*-7P>^li. Si*t 



(3) 



!^g9¥n-O07964 



[OO 1 o] 

[00 1 1] mmmtLx. @i*:s^*^FK c^^iTHva 

/<-7;U:i-Q;?.;U7^>M]^ • Nafion-117) 
<t:PTFEt»«:i:@{*g«'^M4:l^i:$aiiE*^t,tE«.jt?S (Tfl- 
Hit*— ^CV'^-zN-— $jE<li: L. SfcS^^a^Lfc 

^ SfliF L fc * i: PTFEt»tt: t St^^g^J-^M <!: 1^ 

—7\i>^—/<—^iEmt Lfc^^3^Ea>^!!i|s^s^6l=•^L^rt, 

[00 1 3] ^1lcfcL^T, Ali:*:SIISi:A^A^.5ll!6« 

[0 0 14] cc-e. lagi^^'frSTSfc^-r. 

[O 0 1 5] StU^Sit : 200mA/cm2 
lES^ta:^^^. 5kg/ciI|2G 



^^BSg: 8 0°C 

§v{t^6<i^-(bi~si4-e fc -5 fc tor- fe i).. 
[0 0 16] -:?3, *fEIBl::efc-5ilSM>^>'-;u^^ 

10 L^T=t>$y— JUCD^a;^:*-— /<— (i^l:TL^4A^ IE 
[0 0 1 7] 

A ^ ^# -S t A< rT fig t o fc . 
[00 1 8] mm±izm^-ti>:ittmt~:K-c 

[glSrom^tClSBJl 

[n 1 ] mmmi-mt^m^i-m^m^.^tz. ^fgejoiiit 



[@il 




